Indirubin inhibits tumor growth by antitumor angiogenesis via blocking VEGFR2-mediated JAK/STAT3 signaling in endothelial cell.
Tumor angiogenesis is one of the hallmarks of the development in malignant neoplasias and metastasis. Many angiogenesis inhibitors are small molecules from natural products. Indirubin, the active component of a traditional Chinese herbal medicine, Banlangen, has been shown to exhibit antitumor and anti-inflammation effects. But its roles in tumor angiogenesis, the key step involved in tumor growth and metastasis, and the involved molecular mechanism is unknown. Here, we identified that indirubin inhibited prostate tumor growth through inhibiting tumor angiogenesis. Using chick chorioallantoic membrane (CAM) assay and mouse corneal model, we found that indirubin inhibited angiogenesis in vivo. We also showed the inhibition activity of indirubin in endothelial cell migration, tube formation and cell survival in vitro. Furthermore, indirubin suppressed vascular endothelial growth factor receptor 2-mediated Janus kinase (JAK)/STAT3 signaling pathway but had little effects on the activity of extracellular signal-regulated kinase (ERK) and p38 mitogen-activated protein kinase in endothelial cell. Our study provided the first evidence for antitumor angiogenesis activity of indirubin and the related molecular mechanism. Our investigations suggested that indirubin was a potential drug candidate for angiogenesis related diseases.